Introduction: Excessive exposure to radiofrequency (RF), electromagnetic fields
Aim of Work
The aim of this study was to assess the menstrual changes, hormonal profile and pregnancy outcomes among female physiotherapists exposed to non-ionizing radiations. 
Materials and Methods

-
Consent:
The study protocol and its benefits 
Ethical approval:
The respective approvals of the review board and the ethics committee of the Menoufia Faculty of Medicine were obtained before commencing the study.
Statistical analysis:
Crude relationships between pregnancy outcome and exposure to shortwaves and radiofrequency were estimated by the odds ratio (O.R.)
together with the exact 95% confidence interval (95% CI Table ( 2) reveals the occupational exposure data of the exposed subjects which included duration of employment in years, nature of job, duration of exposure to short wave and radiofrequency/weak and the distance from the devices in meter. Table ( 3) shows pregnancy outcome in pregnant physiotherapists in comparison to control group. There was a highly significant difference between the exposed and controls regarding low birth weight (p<0.001). No difference between the two groups regarding the rate of abortion, congenital fetal malformations, preterm labour and perinatal mortality (p>0.05). Table (4) shows menstrual changes and hormonal assay in non-pregnant physiotherapists in comparison to control group. There was no significant difference between the two groups regarding menstrual irregularities, abnormal uterine bleeding and hormonal assay (p>0.05).
Discussion
In this study, physiotherapists have been in this occupation over 8 years (mean±SD of 8.5±3.8) with more than 16 hours exposure per week (mean±SD of 16.8±4.3) and at a distance more than one 1.4 meters from the working devices (mean±SD of 2.6±1.1).
The minimum safe distance for physiotherapists according to the latest Occupational Exposure Limits (OELs) recommended by the International Commission on Non-Ionizing Radiation Protection (ICNIRP), 2009 is one meter. However, a recent literature review recommended revision of this distance to be at least 2 meters for continuous short wave diathermy (CSWD) and 1.5 meters for pulsed short wave diathermy (PSWD) (Shah and Farrow, 2013) .
In this series, there was no significant difference between pregnant physiotherapists and the controls regarding pregnancy outcome in terms of abortion (5.7% versus 2.85%), congenital fetal malformations (1% versus 0%), preterm labour (2.8% versus 2.8%) and neonatal outcome (admission to NICU & perinatal mortality) which appears to be consistent with the general population. None of the pregnant women consume alcohol, coffee or tobacco to alleviate their effects on pregnancy (Armstrong et al., 1992) . The rate of low birth weight was significantly higher among pregnant physiotherapists which have to be clarified in future studies. In a previous review of pregnancy outcome among female workers exposed to electromagnetic fields (EMF) concluded that most studies of EMF exposures have not demonstrated any consistent risk increases for adverse pregnancy outcomes, but limitations in the exposure assessment methods and very limited power to study high exposure levels prevents any conclusions. Findings of an increased risk of spontaneous abortion in relation to maximum magnetic field exposures in two studies need to be confirmed. Studies of RF exposure have mostly been limited to physiotherapists and although some positive findings have been reported, no specific type of malformation or other adverse outcome has been consistently reported (Feychting, 2005) .
In this study, there was no significant difference between non-pregnant physiotherapists and the controls regarding menstrual changes and hormonal profile which is consistent with the general population and reported for the first time in literature.
In comparison to previous studies, this study is the first case-control prospective study with high response rate and in which, the period of occupational exposure and distance from the working devices were trickled.
Future research should explore the effect of occupational exposure during pregnancy on the neonatal birth weight on larger number of physiotherapists.
Conclusion
Female physiotherapists have no increased risks for menstrual irregularities, abnormal hormonal profile or adverse pregnancy outcome except for low birth weight which needs future research.
